Structural perspectives on HIV-1 Vif and APOBEC3 restriction factor interactions.
Human immunodeficiency virus (HIV) is a retroviral pathogen that targets human immune cells such as CD4+ T cells, macrophages, and dendritic cells. The human apolipoprotein B mRNA- editing catalytic polypeptide 3 (APOBEC3 or A3) cytidine deaminases are a key class of intrinsic restriction factors that inhibit replication of HIV. When HIV-1 enters the cell, the immune system responds by inducing the activation of the A3 family proteins, which convert cytosines to uracils in single-stranded DNA replication intermediates, neutralizing the virus. HIV counteracts this intrinsic immune response by encoding a protein termed viral infectivity factor (Vif). Vif targets A3 to an E3 ubiquitin ligase complex for poly-ubiquitination and proteasomal degradation. Vif is unique in that it can recognize and counteract multiple A3 restriction factor substrates. Structural biology studies have provided significant insights into the overall architectures and functions of Vif and A3 proteins; however, a structure of the Vif-A3 complex has remained elusive. In this review, we summarize and reanalyze experimental data from recent structural, biochemical, and functional studies to provide key perspectives on the residues involved in Vif-A3 protein-protein interactions.